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osting by EAbstract Persistent ﬁfth aortic arch is a rare congenital anomaly that can be discovered inciden-
tally or at postmortem exam. It can be associated with major congenital heart malformations
involving the systemic or the pulmonary circuits. It usually has no clinical signiﬁcance but can be
either, beneﬁcial as in systemic outﬂow tract obstructions or cause hemodynamic compromise when
associated with a signiﬁcant left to right shunt. We report an infant with persistent ﬁfth aortic arch
associated with Shone’s complex diagnosed accurately by transthoracic echocardiography and con-
ﬁrmed by cardiac catheterization and computed tomography.
ª 2009 King Saud University. All rights reserved.1. Case report
A 20 month old male patient was referred to King Abdulaziz
Cardiac Centre (KACC), Riyadh at the age of three months
with a history of shortness of breath and failure to thrive. Echo-
cardiography revealed the presence of a thickened mitral valve,iac Sciences Department, 1413
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. Fax: +966 12520088x16773.
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ity. All rights reserved. Peer-
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lseviersubaortic membrane with severe subaortic stenosis, bicuspid
aortic valve, single coronary artery from the left coronary sinus,
and severely decreased left ventricular (LV) function. The aor-
tic arch was left sided and tortuous with severe juxtaductal
coarctation of the aorta. The transverse aortic arch had a dou-
ble-lumen appearance. The upper lumen was giving rise to the
head and neck vessels, while the lower one was extending from
the ascending to the descending aorta underneath the trans-
verse aortic arch (upper lumen) with no branching. It was
inserting opposite to the ductus arteriosus and it was smaller
than the upper lumen. Both lumens as well as the ductus arte-
riosus were to the same side of the trachea, (Fig. 1). This dou-
ble-lumen appearance of the aortic arch was due to persistence
of the ﬁfth aortic arch (the lower lumen) and it was conﬁrmed
by computerized tomographic (CT) angiography, (Fig. 2).
The patient underwent coarctation repair and PDA ligation
but the surgeon left both lumens of the aortic arch patent.
Postoperatively the patient continued to have persistently
depressed LV function with severe left ventricular outﬂow tract
Figure 1 (A) Two-dimensional echocardiographic suprasternal
long axis (sagital) view showing the double-lumen aortic arch with
the transverse arch (upper lumen) giving rise to the head and neck
vessels while the lower lumen with no branching represent the
persistent ﬁfth aortic arch (PFAA). (B) Color ﬂow Doppler
showing ﬂow in both arches; AAo: ascending aorta, AA: aortic
arch, DAo: descending aorta, CoA: coarctation of aorta, LSCA:
left subclavian artery. Figure 2 (A) Three-dimensional reconstruction for the CT
angiography showing the tortuous transverse aortic arch (AA)
with the lower lumen PFAA, the persistent ductus arteriosus
(PDA) and the area of coarctation of the aorta (CoA). (B)
Reconstructed image using the maximum intensity projection
(MIP) in the sagital oblique plane showing similar ﬁndings; AAo:
ascending aorta, AA: aortic arch, DAo: descending aorta, CoA:
coarctation of aorta, LSCA: left subclavian artery, LCCA: left
common carotid artery, RCCA: right common carotid artery,
RSCA: right subclavian artery, LA: left atrium, RPA: right
pulmonary artery.
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formed to relieve the obstruction during which aortic angiog-
raphy showed the persistent ﬁfth aortic arch, (Fig. 3).
2. Discussion
Persistent ﬁfth aortic arch (PFAA) is a rare anomaly of aortic
arch development consisting of a systemic-to-systemic connec-
Figure 3 Cardiac catheterization angiography showing the
persistent ﬁfth aortic arch (PFAA), and the single origin coronary
arteries (CA); AAO: ascending aorta, AA: transverse aortic arch,
Cx: circumﬂex coronary artery, LAD: left anterior descending
artery, RCA right coronary artery.
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ascending aorta, proximal and opposite to the ostium of the
innominate artery and connected to the descending aorta
(Weinberg, 2006). The persistent ﬁfth aortic arch is located be-
tween the true aortic arch (a derivative of the fourth embryo-
logical arch) and the pulmonary artery (a derivative of the
sixth aortic arch artery) with no arterial branches originating
from it. Thus, the aortic arch is subdivided into superior and
inferior parallel channels completely separated by two adven-
titial layers (double-lumen aortic arch). Unlike the classic dou-
ble aortic arch, which surrounds the trachea and oesophagus,
this condition does not result in a vascular ring. The double
aortic arch usually shows an anomalous pattern of epi-aortic
vessels, with branching from both aortic arches (Moss and
Adams’ Heart Disease in Infants, xxxx).
PFAA is thought to be an extremely rare congenital
heart defect (CHD) because the ﬁfth aortic arch usually
involutes during normal embryologic development. In 1969,
Van Praagh and Van Praagh ﬁrst reported PFAA in a male
patient with a double-lumen aortic arch with both arches on
the same side of the trachea (Van Praagh and Van Praagh,
1969).
Although frequently associated with major cardiac anoma-
lies, PFAA can be an incidental ﬁnding without clinical signif-
icance (Moss and Adams’ Heart Disease in Infants, xxxx).
Previously reported cases of PFAA have been associated with
major CHDs, such as pulmonary atresia, tricuspid atresia,
coarctation of aorta, interrupted aortic arch, ventricular septal
defect, patent ductus arteriosus (PDA), atrioventricular septal
defect, tetralogy of Fallot, and persistent truncus arteriosus
(Bernheimer et al., 2007; Cheong et al., 2002; Lee et al.,
2003; Freedom et al., 1989). To our knowledge, our case isthe ﬁrst to describe the co-existence of the PFAA with a single
coronary artery.
PFAA is usually hemodynamically beneﬁcial or much less
harmful than the associated CHD and is diagnosed coinci-
dentally (Geva et al., 1990). For example, double-lumen aor-
tic arch is beneﬁcial when associated with coarctation of the
aorta or an interrupted aortic arch, and a systemic-to-pul-
monary arterial connection is beneﬁcial when associated
with pulmonary atresia or tricuspid atresia. PFAA has been
subcategorised into three subtypes: (I) double-lumen aortic
arch with both lamina patent; (II) atresia and interruption
of the superior arch with patent inferior (persistent ﬁfth)
arch; and (III) systemic-to-pulmonary arterial connection
arising proximal to the ﬁrst brachiocephalic artery (Gerlis
et al., 1987, 1989; Herrera et al., 1987). Type I PFAA is
the most common form of these three subtypes; it can be
diagnosed easily, although it is sometimes missed. Type III
PFAA is extraordinarily difﬁcult to differentiate from PDA
or aorto-pulmonary window (Gerlis et al., 1987, 1989; Her-
rera et al., 1987; Hwang et al., 2003; Zhao et al., 2007). Lee
and his colleagues reported an infant with transposition of
the great arteries, pulmonary atresia, and an artery arising
from the origin of the innominate artery and connecting
to the pulmonary arteries which they labelled as type III
PFAA. They thought it was enough to improve the pulmon-
ary blood ﬂow but the patient dropped his oxygen satura-
tion after stopping prostaglandin infusion, so he required
an aorto-pulmonary shunt placement surgically. They specu-
lated that this type of PFAA is prostaglandin sensitive (Lee
et al., 2007). We believe that their patient had a ductus arte-
riosus originating from the innominate artery and not a
PFAA. The response to prostaglandin is a typical behaviour
of the ductus arteriosus which was never described with
PFAA.
The PFAA can be diagnosed echocardiographically by the
presence of an additional vascular structure originating from
the underside of the ascending aorta or proximal transverse
aortic arch, running parallel to the arch and demonstrating
arterial ﬂow by Doppler ﬂow imaging. The suprasternal view
is the most useful for detecting the ﬁfth aortic arch in the para-
sagittal plane. Additionally, high parasternal short-axis views
are useful for showing connections between the systemic and
pulmonary circulations (Moss and Adams’ Heart Disease in
Infants, xxxx; Bernheimer et al., 2007). These ﬁndings can be
conﬁrmed angiographically during cardiac catheterization
(Moss and Adams’ Heart Disease in Infants, xxxx; Oppido
and Davies, 2006; DiBardino and Fraser, 2004; Cabrera
et al., 1985). Because PFAA is an uncommon condition, other
imaging techniques such as CT or magnetic resonance imaging
(MRI) may be used to conﬁrm the diagnosis as well as to inves-
tigate possible coexisting abnormalities of the pulmonary or
systemic circulations (Moss and Adams’ Heart Disease in In-
fants, xxxx; Cheong et al., 2002; Zhao et al., 2007).
3. Conclusion
PFAA is an uncommon congenital vascular malformation that
can be either isolated or associated with other congenital
cardiac malformations. It can create a diagnostic confusion
when associated with lesions with decreased pulmonary blood
ﬂow.
248 A.A. Al Akhfash et al.We described a case of PFAA associated with Shone’s com-
plex variant and single coronary artery.
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